Abstract: Effects of variations in bundle geometry on consolidation behavior of RT® material pre-forms are discussed. The results for CF/PEEK composites indicate that increasing in the shape-ratio of the FIT® material is one way to improve the impregnation process and consolidation quality in manufacturing thermoplastic composite parts.
FIT® materials are one group of new innovative/cost-effective pre-forms for manufacturing of thermoplastic composite parts, in which a roving of reinforcing fibers is mingled with very fine matrix powder and then bound together by a thin sheath of the same matrix. For CF/PEEK composites, 3K, 6K and 12K FIT® pre-forms are available at the moment [1] . The consolidation of these materials can be probably described by two different procedures, i.e. compaction and impregnation. During the impregnation process, the applied pressure drives the matrix into the reinforcing fiber tows and autohesion between the resin front and the melting powder takes place, thus reducing the voids between them. This process continues until the fiber yarn is completely impregnated and full consolidation is achieved. Under this final condition, the distance between fibers in each bundle become a minimum and the fiber distribution in the whole laminate is almost uniform [2] [3] . where a o and b., are the major and minor half-lengths of the ellipse respectively [4] , m=ajb o is the shape-ratio.
From microscopic observations and previously developed processing theories, an impregnation model for the qualitative description of the consolidation behavior in laminates made from the AT® materials was generated [2] [3] by modelling the inward impregnation in the cross-section of a representative single bundle. It can be used to describe variations in void content and the laminate thickness as a function of bundle geometry and combinations of processing variables. In this model, it is assumed that the outer border of the fiber tow, r o , is not changed during impregnation process, and it equals to Jeq-i.e. fibers are not moved towards each other and the fiber volume fraction is a constant and independent of the compaction. The compaction of whole bundle is simply governed by the impregnation process of the molten sheath matrix into the free space of within a fiber tow under a particular holding pressure( Fig. 1) . Powder inside the fiber tow is only considered in terms of reduced void content between the fibers. These assumptions are almost true during the impregnation period of consolidation [3] . Based on these approaches, we find there are strong effects of variations in bundle geometry and shape-ratio on impregnation and consolidation behavior of the FIT® materials. As indicated by the previous approach, the time to reach full impregnation is directly proportional to the square of the equivalent bundle radius, rel [3] . However, eq. 1 indicates that the equivalent bundle radius is a function of shape-ratio, m=ao/b o, for the bundles with the same material volume. This fact is illustrated in Fig. 2 
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If ignoring the difference in permeability, one can demonstrates that for the same volume of the composite material, if the shape-ratio of the AT® material pre-form can be increased, the time to reach full impregnation can be significantly reduced as illustrated in Fig These results give idea that the shape-ratio has a strong effect on the impregnation process and the resulting consolidation quality. Increasing in the shape-ratio of the previous-developed FIT® material pre-form at its manufacturing process may improve the impregnation behavior and consolidation quality of composite parts made from this material pre-form. Furthermore, selection of the RT® materials with large bundle geometry, e.g. FIT®-12K, as pre-forms for the manufacturing of thermoplastic composite parts may be more cost-effective if the shaperatio can be adjusted properly.
